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(54) METHOD OF FORMING INSULATION RLM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that a conventional 
thermal oxide film and a method of forming an insulation film by a CVD 
method are inadequate to meet requirements of applications to a rapid 
and low power consuming device in future, and moreover, devices of 
various types are required to obtain proper device characteristics, and 
have problems in operability and footprinting. 
SOLUTION: By conducting processes such as cleaning, oxidation, 
nitriding, and reduction in film thickness without exposing to the air. an 
insulation film having high cleanness can be formed Moreover, by 
conducting various processes associated with the formation of the 
insulation film using the same principle of operation, the types of the 
devices can be simplified and the insulation film having superior 
characteristics can be efficiently formed. 
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r^^X-r-C*-5g»*3B5K:KK©i^lil©0^ 20 

{c%tE©«&llll©^fiic:^. 
317 {c^is©i»i^©0^:^<. 

x«:«-:j< >^-5X-5'J!ia%Stf8S*W 1 ~8©c»m*i 

«:ie«s©itei»)S©j^)S:^,. 

1 1 ] StfaaT-o-feXdix i'X^?:^ 
1 ~ 9 ©i»-rti*>(cfa*g©i(^K©}^*S::*ffi. 40 

1 2 ] B5fa»«*M*J J:CX/XWi»»ie©J5fe 
2 W±©Xg*i. |S)-lfSrt■C^7*^*^SiS**2 (c 

feis©*6iisM©JKfit&& 

(W*3113] frfa7"a-bX{cJ:0JfJfiS3tvfcimillg 
CVD «b^^*ai^) tfi^)S®TJ6iffiigfel®ibr 

fflt>6n*w^^i ~ 1 2©i>-rn*>K:iasg©i^i^Bi© 

1 4 ] friai^lK*!. H i g h - k (WKM 

m) ipfm^tsm^m-c$>i>m>^m 1 ~ 1 3 ©c^-rn*^ so 
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{cfaiS©itei^M©?f$fiS:^. 

n ■& 2 tt±©xa*i. Kat*^B*j i c//x(*iffi^M© 

[000 1 ] 

@«]g;?©$(HSP-^. ic&ntci^m 
^^mj:< (m^Lit. — 3©sicBSt?««&xg*tf 5 
cicci^/jN^t,^^ h7'y> 131— ©s&fpm© 

JgjB^r^^ ^jrXe^tf ^ C i J: «.SIfPt4©SBS{b« 

^aHi©i'cix3>^' 5:^-^>'a>©«l$^l^?) ssfs-r?) 
:^{cRir-5. *^W©«^f'-'^-^xtm©Si3§:^ 

■r €.*>©) ffl©*f)|st«:jK(S-r*fc««>{cj(?ji«:fieffl-rsc 

[0002] 

f=/N* >f x^©m-f-7='''-5 -/ xttf4©SBS«:-iK953«:ji; < ® 

fflnJte-C*S*5. CCT'«lft?8©fiei:©fc*{C> ^J^Sfl: 
mm (devices) ©lf«C?JB*F!|{Ci -:»-C8iWr 
[0 0 0 3] i^l>=i>«r>&ei?>i-r€>*^»'5:l<>L^T-f' 
,st-<;^W4fflSttK:tt. ®[{k]^€:mi-rs^lR©J^ 
fiS. CVDI|«:J:St£R x 5^>yi?©«^©*!ia*» 

[0004] a¥©*«^■5'''^V X©ii5l4fife{b«. h 5 

> X %Jfi«t) i r S x©SS*&(bSJB©±«:^ 

tfe^b* s*g h ^ > s^x 3»©js*mte»i5©5s:#*i* s 

t6%itei^igtc>!t-r-5x-x*5«b < us* -or^-ri^s. 
cn«. ts*©Jt^e^«:«»K*5{st,»7=^-!-^x{ctei<»r 
j|±RgS t «c 6 )tt o J: «cgS© 'J - i' SSSt? 
*otfc. ia^©SSiHB{b • iS^«{b*jJ;0*/X»ii5ttS6 
{bLfcf'^'WXtcfcisriJ^ T>&:Mlii*^-r-5>nJtfe 

m^^7'-'^VX*i»^*{CL./^:t»«^btt^> {CteW^^M 

[0 005] «MWtC{*. ^(Ct&fiMO S h -7 > 

tfccotv-cy- H(ei»lgl©WM{b30S|ig|fK:ia-:Ti,»r#-c 
-Cl,>S->'J3>K^bl@ (S i O,) ( 1~2M^ 
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[0006] m^. 1 T (.immwi) misiiT^^^ b 
:m^^- y 3 > f * - if ^mn^^i^Kf^ s n 5 

[0007] WMWKli. m«. ^^iSf^MO S h ^ > 20 

[0008] C©J: ^ J5:Sftiffl{b*j<tiyfi|$tt©I^±«rMS; 

V^i>. 30 
[00091 

iti<ofmitmiMtc V D (it^fmimm) (c j: o . 

[0010] 2|s:s«W©@W«. ±iai/fctt£3l^B?»©i^^ 
^mmUfcM^r^-i ;:^ffl»*±©Wt'»l6i»M©?^RE:^ 

[001 1 ] *^Bj©te©ge!ji*. ^©^©iOiffi (c V 40 

J^M*/£»IS/l©<'^ftnbflin/<:«S^|g*-^;lS 

micmtitdmssi'&^j:. < j^Btr s c i cc* 

[0012] 

[i|{S*(g^f •2)/c8i>©#l8] *^BJ#«l*SW^©ie 
tie*©J:^>i— :)CCKKS-c — 3©lS*tT'>/cWr so 
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< . — 3©«a-c«^ ^cIe*^f ^ c t **pi«6nc:*. 

[0013] 2tc^W{cJ:4«^f'-'^-< ;^fflStt^M©»6 
2 W±©XS*i. PI-©«lflFM8ITrff tons C i ^^Nf 

•fag^bitf^*)©. ii{bM«:*6«{)<!:-r*K^/l^*^tf 
«SSIg|{CP«©:/7X-5'K:jJ>tt< 4t)*»«r^C<!:-r 

[0014] ±ie«fi£=&wrs*^?8©iffii»is©Ji^fi£3^ 

ffi(Cj:n«t?!l^«. l^«{cfi.^.*g(,»-Cffijg©Jl$©K 
*J^(Kb:fc«K:. !|$S©-7'^:^-5'*&a«:J:0»]S{b-rs 
C i «: J; 0 . ttS©SI?©»i»JS3>»S:a«:?i S C t *i-C 

[00 15] 

[0016] («Si»ig©0fiS:»^) 

[0017] :4c^«:*Jl,i-C«. «^f'-'<'^;^fflS*t{c 

W-r€>Cir5";-^>5'3S!im«»*«>©-^, Pl«l©:?* 

©. mitm'kthtbt-ri,mf^m^^-^ti^B'^^^<o 

3 -a- •5. ^S: i'© 2 «±©Xg*ffi^«:ffl*^to-lf« c 
i-C, e»-C»U ( 1 5AJWT) i^M*J^fiS-rSC£ 
:4:%B^©*eiSM©?^RS*^©®ffl©>!*^l*=Rf 

SSJttlBfSIS^ ( H i ? h - k ) m^nmic^^Kyt:. 
[0018] {f!i^iiM>im^) *^?S«:<fc*)J&RSBj 

WjiimrncymM. mi. mim. #tt»«T©iio-c 

©SSrtfc*jc>-c. m^M±cc?5fe^> S?{b« ^^t. » 
)g{b©l *fc«2Jy±©XS7!>5Sg§nfcfc©, feK 
». 15)— ©«){^l^«:J:0J^fiS3n€>ii>JEc< ife^^X 

*$tf7"7Xvi&fi®t©ssrtK:^5-e. m^t*± 
{cjjfe^. Mfb, ^{b. iii^^b©xS3!>sjfisnfc«>©. 

Jf3:%Se5j»lS 5A~2 0A 

[0019] (fsmis^vf^owm) 
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[0 020 ] *:^H^^<fc0f#6n/cf8li»i»MOlSS*5 

ij^^Mt. m«. m^a. (vls i ^'^^^^(o 
mm w^mmt /J^8P5tiE« 3tL#p62-P63)tc 

^U. t^^-r^lUfSCT 1 (D^ftr. ^©H i g h - k« 
*4]!i^^^M O S + f >'^*i^ t> «:?^fiS;-r ^> C i » S o 
C<D<fc9W:ie»Wl©^"C. High-ktf)f4«^# 

(2) y-iJ^^Ftt (<t»9Jf3SL<«. C47 6>(DM:&) *5 

[0 02 2] {\) ni^i^^^-y'yvV^^^V^^'^^WL 20 
{tISitbKU-Ct 5 0 mV«rt 

[0 0 2 3] (2) v-^^immitmtimi^xi 

[0 024] a^<D9mt(m^^) 

[0 02 5] :^^m<Dmmm(DmfS:^mcj: of#e>n^ 

s 0 < w 6 0 0 -cjar. h«:« s o o -cjwt) ©ae^ 

[0 0 2 6 ] (mT-f'>'^V XffiStt) 

[0 027 ] :^:^l9K:*5C>r<S6ffloIffi^^C±iaOfi^f'^^* 

i^co 1 a$/c^i2«ia±<7)ffi^'t±3&^6jai:tStRLr^ffl 
A * i -r *t*4^7&5 w e> n ^ c 

[0 02 8] (*ja:^f:5^) 

[0 02 9] *^?g«:*5C>r<^ffloJtgfj:jn.g|:^:^tS. i!> 
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\t. Ar. He. Kr. Xe. O,. N,. H,. NH^*^ 

[0 0 3 0 ] mmii:^^m 

[0 0 3 1 ] :^mn<oiimmmimc^^^x\t. mhti 

[0 0 3 2] mH:^ K r . A r . He */c« 

Xe) : 5 0 0^3 0 0 0 s c cm. <i:Olff*l/<«l 
0 0 0--2 0 0 0 s c cm. 

[00 33] mWTMX\t. {pta < t h^iJy^^^tsHdt 

mi:j:^x. ^h^^mij:^^mmrz>ctt(^x^^. 

fki^:^<om&U\\^ : O--! 00 s c cm. 
<«0'-5 0 s c cm-C^^o WLitlMX\t. 0>tJ:< t 
i>^iJ:^tm^^^i^!im:^:^x. mmi^:^^ltt 
O2 : 1 0--500 sccm. <t *b< «1 0-^2 
0 0 s c cmX$>^. ^itTMXiit. 'ptj:< <h4>#:^X 
t'^m^^ts^mi^:^X. ^;0';^8S««N2 : 3-3 
OOsccm. <i:0Jf*L<«2 0-^20 0 s c cmt? 

t^mMi^:^X. imtSxmSJitYiz : O - l O O s c c 
m. J:0Sf3JU<fc3:0'-5 0 s c cm"C4>€>p 
[0 0 3 4] jaS:^ia2 5*C-^5 0 0*C. J:t)»$0 
<ti2 5 0'^5 0 0"C. iRFK:JffiSU<»2 5 0-^4 0 0 
'C 

[0 03 5] )E:ty: 3-'500Pa. J:0JfiF*U<»7 
--2 6 0 Pa. 

[0036] v>^^pS[: l-5W/cm'. J:0»^ 
L<^i2--4W/cm\ L < W2 -3 W/c 

[0 03 7 ] 

[0038] 2|s:«?8(c*jC^t:»atcfieffi«Ifl6)S:':/^Xv 

[0 0 3 9 ] m^-SS : 0, 5-2. OeV 
[0040]a5S: 1 E 1 0^5 E 1 2/cm' 
[004 1 ] zf^X'^^m.O)^—^^ : ± 1 0% 

[0 04 2] iwrnr^f-i-mi) 

[0043] 2|s:^BJ<Djfi3»)SOJB^ffiCc4i5C>t:». S 

IKcD;^a^;» h^m^^¥MT>'ri^Sl^ti^:frbX^-( ^ 
n?S*MMt- C i cfc 0 mT-SS>&^<S< i^^o^SffiJgJ^j: 
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■r * i I ^ ^> f J A w n -2. . 
[0044] 2|s:^B^K:J:n«. »IB{t§n/ciffi^0l*}^ 

nm^mmommJc^Yi i e h - k*t»ffii©fiaR«: 

[0 04 5] (Hi-k*t*4) 

[0046] ^^WtCfct^-CfiEfflpJtl^cH i g h - 

k (ttiS^) ©ffl*i7W±, H«:»10J!JU:© 

[0 04 7] C©J:^>)&:H i g h - k«?4©09t Lt: 
». A1,0,. ZrO.. HfO.. Ta.O.. toiU^Z 
rSiO. Hf S i Ol?©i^'J^r-h : Z r A 1 O^© 
T S * - h A^ ^ •5>gf*'6a«?3n.S 1 X« 2 tU:® 
«>©*sSf®K:ft«pJffi-C*^. 20 
[0048] (l^glgrttCiJW SAftS) 
[0049] JJtTtca'^S r|5|— ©^grtJ tu, 

iSi'v;:^^ *«RX-rssj&a)i!«pa©»«i***-3ft: 
[0 0 5 0 ] *^?BK:*jt,>r. c©J;^itc ri^— ©^g 

SrSCi*<. JiKWK:«»©X««rl5|-©MS4^ 

|Rf^7\-^jl/?:|5|— ©4>©«c-r'5C<t«>Djfi6-C*0. fiMi 
fcy>7^:*->;^. SfP14*S^-C*4. HK. PI-©« 

g-cs>€./c&ccsiara©^%ji;?^?fssooit6tt»®< . 

1tlK©Rie^*^-:'^-5:^*-«fi£tUfcJ©-^-C*>. M 
ajiH«=S:«l'»«:^**c:i*iDll6-c*.5. c©*i*4ffl 40 
fti^tt'&^-oy- h«i»IS©<'P*!**^«6<!: <t 

[005 1 ] :ii^m=km^^-ci'^n^titcmitm$Mtwt 
m'c$>i,ffi. :^^=&mi^xmw (~i oa 

hO-A) ©Mifclg3;)rc»^<t)g«:?I5R!5l/. *©±fc 
High- k&t'©iB5SS«^%^-:>^S*fiRM-r*C i 

■c. High- K^nmA-r^y- hm^m'&BJts.Lfcm 
s©?si>SBy- HfiaasflKS <y- h:^* ^ so 
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[0 0 5 2] (^|iiS<*«3t©j(fii^c!Hftt) 

[0053] :^^'m(om^m<Dmisu3&=s:mm-r^fim 

(^^«H i g h - k«*Jt*^tyy- l-iteSlg) 
[0 0 5 4] (MOS^f*«j«©«FiS^J:#tt) 

[0 055] :^^mticj:K>mmt^tifcmti±i<cmis.«i 

[0056] intf . TSB© i ^ K:»jStt!Nf14 

% « M o s *siflj«js%^atc«js-r s c i *i-c t 

Ajrte, :$:^B^tcJ:OJ^fi£b/cM^{bS©!^*»ffi 

•r-SBgJctt. t^^«. xsR (VLS 1 7=>'^v;^©!^a 

mWIEIiB. >m^m A#P 6 2 ~ P 6 3 ) (CffitSS 

n/cJ:^!a:emW^cMOS^(*^jS*ff$fi£L/-C. ^© 
MOS©!RFtt*fP«-rSCt(cj:»). iJBKmiS©^ 
«j©!Hptt^ffiK:f^;lSCi*s-r#5. c©J:^<cSJtlW 
ftMOS«jg«:*$i.>r«. feWJS€:«^-r*^<tli© 

[00 57] (S!BtSga©-SI«) 

[0058] KIT. 2|s:^M©?KfiR:^©»ja^c— JBIfiltc 

[0059] $-r*3%l?©«-?-7'''^V :^***4©tiJ»57^ 

KJ: -,-cSJJS^«BJa:**{*iga©flUi©-WK:ot.»-c. 
[0 0 6 0] 01 (a)*#Ml/T:. C©01 (a)K: 

*}t,»r#igs^ 1 =1 1 u*:7 ^ --'I' 

C©y-l-iffe^lg2(i. SI (b) «:^-r<fc^tc. 
U =J >S« 1 <t©I^BtC0fiS3 n/c. n°pW©iSi<.»<e» 
IK3&>e.ft'5. m«2. 5 nmeS©/?S©K^fcK2«: 

[006 1 ] C©0d-CB, C©fp»©Kl'>K'fbl§2{i, 
r^-5Xv%J^fi!EL/. C©t/'-7X-7*fflt,>t:fltriBa[A!!«S 

^M«:jgE£$n/ct/';n>»^tM i&.T rs i o 

io,)s?rfflt-»)fcSR{c«. «a-r6<fc^«c. *Bra©ifB 
ittt ^mmm aoMosiSjii 

[ 0 0 6 2 ] a 1 K:m-r!i8«l«:*Jt,>-C». CCS^Ja^ 
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[0 06 3] iw^ysmo-mm) 

[ 0 0 6 5 ] 0 2 «*«?8(Dm^•f'/^V X*t*4©SBS:^ 
[0 06 6] S2tc*'r J:^^. C(D^»SSi§^g3 

o©a«**cc». •5x>'^w(H2) immr^fcibo 

:X^fmzL::. h 3 2 . 3 3. S«ffll^WO!>»ji/ii»r 
CDggf^^rtf ^ /c2s?)OmSCDn- F P ^7:3.^ h 3 4 *5 
J:U3b. (Ommm'^in ^ fcesOcOSn^i:!^ vh3 

fE^4 7 7&5i2a:$n'Ci^^o ^cc*5. fln^rSj^4 7ti. 
±ld*^S»S8i§Jlg 3 0 i «8«lB«:!fe£ 0 r t9:t:f r J: 20 

[0067] U-FU-:;i^:x^-^ h34. 3 SO^tC 

a:3L:^ 5^ h 4 5 . ^feiP^^^ h 4 6 fJ^^tl^timW^^ ti 

[0 06 8] mm^3 KD^mcU. mMr-M.37i5 
J:0'3 8*5iBa:5tl"C:feD. B5fBS:i:^5» h32'-36 

[0 06 9] U-\'Uy^:x:^y h 3 4:h<i:V^3 bCOm 

tp^mMfiCfit. n-:$^'-r-A4 lfe<i:a^4 2:^?^iet9:3 30 
tiTt*€>o cne>oo-a^-r-A4i*jj:c;f4 2ti. 

Jg^^cD#mrWtcBei9:Sn/c:^-fe h xf— i?4 3±«: 

[0 070] ^'cC*?. S 2 4^(0 h 3 

[007 1 ] MK:. cn6:/^Xvi!2iS:i- h 3 2 
<i:(>*a::--:; h 3 3«. <h *>^ce^> ^>»l/5^ >>'^'MC V D 

Sjl::!-:; F 3 2-¥^3 3 <Z>fi[gCC— ScDS^Vd^ 

[0072] ':/'yyc^fmifir.m(Dm^. Aaa 

a:^-:; h3 2-CS i 0,li^?f^^L/cm. 4(1^:3.^^:' h 

3 3rs i o^mi:mmmitr^ylm^^i7^xi>m< . 

*/c«!.a:x-2' h3 2:te<i:iy^3 3-C3fe?tJ«:S i O.lSJiJ 

S^grs i 0,J5iff^^^tf-:>/c^. h 3 2*5 

<fcO'3 3rM^J^aM^^t^tf 5 Ci«>r*^« 50 
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[0 07 3] (if-hmmmsLm<D-im) 

[ 0 0 7 4 ] S 3 2 O^CCfiM pjfil^c 

Xvjn.i|a j:. h 3 2 (33) OSiL:^[^©^S;BT 

[007 5] ia3*#ML/r. #MS-^5 0«. m« 

ri^-So C(D?cfi5 4<DTHT*S*^§S5 0<D±SB 

/cl 6®Ma)fiSCC:^X«$&l?7 2:^St:f €>txr*5 0. 
C(D:</:^«*&^7 2:;!;^60, -^^^i^f;^. N,*5J:C;H,^ 
3&^6a«n/c 1 «J.:^±^^O4!ia:^X;05. *^^S5 0 
<D:7- ^ X"7^« Pififiltc A ^ < i^tc«J& 5 n ^ J: 5 

[0 07 6] 35«5 4©i1'{WCC«. 1SS[<DXa 

O^; hr^'U-OT^'f*:^ (Slot Plane Antenna; SP 

A) 6o*/MyT. isjgjssaasi5«:«cu. mtf2. 4 
cc«^^$n/c29?K8S6 3*^a:t:f6nrc^€>o c<Dmms 

6 3 It. SPA60 tcTi»35^«iK S n/c(B¥«:^St«2» 
iffigS6 3A<b. C<D¥«tS«SgS86 3A<D±cS^-^OT 

3&5SiK3n/cnis03i-K«6 3 B <b. cconwimmwiw 

6 3 BO±ffiCcjg«fi$n/cPI«l3SSS^JftS8 3 C C 

6 3 D <!: ^:ffl*^*:>-t^r «^ $ txri > ^ o 
[0 07 7] CCT. *^MCC*5l^T(S. UHFiv^ 

iifS?^mSPJ:«3«*&sn^lgiaiKm:^Ci3 0 0M 
H 2 J&l±CDU H 1 GH z Jei±Ov ^ Ciifi«:^tf, 
3 0 0MHz«±2 5 OOMHzetTCD^iCDiU. Ctl 

x-^ii^^fcoi-rSc 

[0 0 7 8] SyiBnigiW5«iKe6 3 BCDrtSP^^. mm 

mtn^^ h tsi^nu 6 2<o. —^mti^ s p a 6 o <o±m 
o^S[«a^«6 3 B«pitt«&^t ot:«^3tirc> 

[0 07 9] */cSS^5 0rttC«. ^S5 4i*f[^ 

(Digg^B 2«:«0S^l/>:cCiSiSSP5&^F*9ia$nrfcO. 
cn^c J: 0 ^Kt8g-& 5 2 «J»«<h S cfc ^ ^ 

3^j:o-Cl^€>o HCCK§?Sfl5 0<Dj£SI5^«St^©5 3(D 



n 

[0 0 8 0] (sPAoy—am) 
[008 1 ] m4\it:^mm(omi-f^^^:^^^(Dm3^mi 
gtcfi^ffl nTfigft s p A 6 0 <o—m^7jkrmjS,¥mmr^s> 

So 

[0 08 2] C<D04tC7nU/cJ:5K:. C(DSPA60 
r^i, a®iClS!KOX P»:;h60a. 60a. 

nmcm^^tixi^^. sxp h e o a»Bs:&jK(DM 

[0 08 3] mmsiit^co-'mm) 

[0084] mb{t:t:m^(on^y'^^^ ^ttm(omM^ 

[0 08 5] aSCCin-Tcfc^^OC, »n?S^Sl£i^4 TOiOiffi 

[0 08 6] 05^S^L//c<fc^OC. ^!ia^8 2«:»±aB 
^8 2rti:^f;^2»A«8 3rt<h3C)^iiii^nrC^So ^ 

/c. :^/;:<^AW8 3ii^:^«*&i®8 4CcJgigl5nrt^ 
-5>o ^OT. :tf>^«*&®8 43&>6:</X3IAlf8 3«:*f:;^ 
T&^e^l&^n. :^X^A1?8 3^/M>''Ci0.a^8 2rttc;^ 

[0087] 2<DTSP&C». iSliS^ 8 2 rt©:^/ 

*WXgfm«8 57&^e>SPm3tl. «!ai^8 2rt:0S^SI(D 

[0 0 8 8] ^/c. SiiSM8 2CDTgi5CCl^. •?x>'^W€: 
«RS-r*ttS^8 7*iiBB$tit:i^io 

35>*«SSe8 7±«:ttg3n"CC>^>. CCr)i8B^8 7tC 

VX. mmi^tJi^^mM^mmWL'^tix^^. iSg'&8 7 
±tc tgg 3 tifc ^ X WOfttaB *^McDSgtciaS£r 

[0 0 9 0] cotga-&8 7«, ^^mcr. tsau 
fc^ :Lj\w^m^x^ ^^^uwmiiCtji-:>x\.^h. 

[0 0 9 1 ] 05*. «tS'&8 7<D:&WJcD*!ia^8 2S 
ffi«:««5x-'NW?rtllL/An'rS/cd?)<DP^ngI58 2 aJ&^S: 

c:r6nr*jo. coigpsps 2 acDgafflts:^- h>'^';^:/ 
9 8^S*±T:^i^K:j^ltl)TSc«f:«:cfc0tf*5n'So 0 
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5*. 8C!>HCc;&^IlJCC«•>x^^W«:laal 

•r€)a^T-A mTf^^^^y^mwL^tix^n. jbsst 

-A;J)^gaPSP8 2 a ^ithXmSMS 2rt^WA»3 
t8g'&8 7±^»^xyNW*tEgL//cD. 
W%®ffi^ 8 2 3^ ^ 88 M-r 4 J: 9 o r C> €>o 
[0 0 9 2 ] iSg-&8 7C7)±:^tC«. i^i^^-gPlvtiL 

rov^i-y— F8 8:0^ies:3nt:c>So co-^i^^ 

— ^ V F 8 8 »tta-& 8 7 i ;^2»AS8 3 iOfflcDS 

[0 09 3] $^^-7 — ^^^F8 8». *0±SP*^«:// 
;5^«A«8 3<D;tf;^Wn8 3 a^^^^faS-rSi ^CCff^fiSS 
i^i-C?-^ :' F8 8TgPtCSg$n/c:^X«t&?L8 
9*ilL/. *affi^8 2F*9^C;^;^*52»A3tirCiea 

[0 09 4] (.immmomm 

[0 09 5] 'X^. ±i*L/cSlg^«l^r. •^X^^W± 

tcy- htei^M235>^e>3^j:'&jffii^M«:J^fiS;-rs:^cDWS 

[ 0 0 9 6 ] 0 7 «*:^0^(D:^aoc*j^^S ( V 

[0 0 9 7 ] 07^#ML/T. luSOXfir^x 
/NW^S^c-7^--;VFK<t^l 1 (01 (a) ) 

[0 0 9 8 ] ^Xl^'C:/'7Xv^5aa:ix-^ h 3 2 (02) 
f^©*^SS5 Ocr)ffiiJllCca:C:f/cy- h^N'>'I/:/ 
-T) ^mii^X. 1RSIT-A3 7. 3 8«:i:0. miEiyV 
n>SS 1 Office -JV FKfbIg 1 1 jJ^ifl^^^n/c-^ 
30 xy^W^:^8g^5 2 (03) iCCtEg-rSo 

[0 09 9] i^tiry-F>'NVb:/€rHi;rrtSP*ffiHU 
/dt. »^jJ<>:/5 5«:J:«9gt»l?5 3*:^LrrtSP# 

1. 80GHz (2 2 0 OW) CDv-r i^nig^^^^ 
•li. COv^d7PiK>&2S«SSCC<fcOlg|^UrSPA6 0 
*5<i:?yf^«5 4 «r:A-LrK^SS5 OrttcaiAL. Cti 
0X^g^S5 0 rt<D_tS|5IWcD::^'5Xv^igJP«:riar 

40 [0 10 0] ccx^-(^vtmt^mi&me3D\Hi 
^m^-i'x&mL. mmmmiw^Bsc^xmB'^ 

- FTJj^eR^-t- F«:^Sn. Rjf^*- FTP3tgf^|5] 

wi^iffiif 6 3 B ^BiM L . Mdcw-mummm a 3 a 

:6^rfiJCcG3lL/TCit^ SPA6 0(OXa-^ F 6 0 aJ:0 

mi^ti. A^^Lxmm^^b oi^mx^ti 

jgK(D:?'^Xv7>i^^U. $fc"7-^^pjft^SPA6 0 
<D^iS:0:^a ';' h 6 0 a*^6iS*fbrc>Syt««). CCD:/ 
^ X /j: fc© i 3& So 

50 [0101] 48B-&5 2<DaS*sefi50r'>x 
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>l^<D**fXi. o, tf:^t^. ^n^n2000 sc 
cm. 200 s ccm<Dil£fit^*AL/Tl|l©Xfi 

XvinS:!^^' h3 2rttC-C^*U/c:7*^X-7SfctCj:0 

( a ) (D^SffirSa^^-r cfc ^ CC. i^Vti 1 
E^&^KItSnTK^tM (S i 0,M) 2:;^>5?i5fiS;34a^o lO 
Lrcc3r)K^bMS*WIAtf4 o#ra^fc^ 2. 5n 

im (T«&SiO,]g) 2?rJ^^-r*Ci7!)^r^€>o 
[0103] >X^c. h^sju:/ 
*S^5 0l^«:«iilT-A3 7. 3 8 (H2) ^itA 
iSg'&S 2±CD•^x.^^W^SC:fgX€>o CCOtSlMr 
-A3 7. 3 8«•^x.'^W^:/^XT^^!ta^---' H3 2 
*^6K0ffiU/cfi. MS'r^:7'^XviMI:x::.^^ h3 3 

J:0. y-hK<bM%m-ttrccJ»SJt^j^4 7^^8b-r 20 

[0104] (mt^mmmfS.<omm) 

[0 1 0 5] ^^C^-C. iti^tfCJt^CX . C(D^'7X^im 

iicmt^mm2 i (07 (b) ) amf&^ti^o 
[0 106] c<omm^{t9m(o^^\t. m^\t. 

S«5 0rtK:-C. ':;x.'>iaS*Wtf4 0 0-a t/o-fe 
>^ffi*3&5M^t^ 6 6. 7Pa (SOOmTorr) Ot^ 

, ijy^t^. ^in^ti lOOOsccm. 40sccm 

[0 107] 't(o—:fjx. '7>f ^nifi«aagR6 1 

^«2W/cm'0[)'^-ri^aift?r^3li', CCDv-/^ 

4^/ruTX^gS5 op»9k:^AL/. cntCctOM^if 
S5 0l^<D±gPfi!l<Z):/^X^^^P«:riSS»:/'5X^ 

[0108] coxs i^m^it) x\t. mx^tifctf 

ibl^e^jS^fflfS i o,lg«ffi^^{b-r€>o ccDcfc^tc 
l/r07 (b) K:7j^-r<i:^k:. •5x>rNW±OT«6K{btt 
(TiftS i 0,IB) 2<D«ffiW:S«#WS2 1:«^J^j3c3 

[0 10 9] comimm^m^^tzomr'^ctr^. 
[0110] (y- hmmB^<Dnm) 

[0111] -'^XfiC. •:;x^^W±(DS i 0,ia±*:^»T 50 
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tas i 0,M«:S^b«iaL/cM^>fbK±«:y-f «fiil 
3 01(a)) ^rJi^^fSo CCDy-h1^@l 3^?B 

?B^3n/c'^x.r^W^:*t^^n^^X'^^!laa::.':. h 3 
2*/c»3 3rt7&i6aRDtm/. IB^3 1 (a2)(Ii]CC 

— fiHXO ta b7&^'Smtti^jgi£;jip4 1 rttciRSf 

^bM±tc^5E<Dy- 1 3 ^»^fiS-rSo 
[0 112] coit. ff^js-r-^y-hmffii 3(D«s 

[0 113] IP%. ;i<y^'yn>:0^6:0:^y-hSSl 

>^) <bL/r. S iH.*ffiflBL/. 2 0-3 3 Pa {15 
0 — 2 5 OmT o r r ) (DEt;. 5 7 0'^6 9 0"C©S 

[0 114] t.fc. T'=t;l/:7Txe^U3>:^yie>3^c^y- 

haffil 3^jfj^'r'5*i^«:«. mtf«ia5^7x imm 

BfSLtf:^) tLX. SiH.^^mV. 2 0-6 7 Pa 
( 1 5 0-5 0 OmTo r r ) ©E^. 5 2 0 — 57 0 

[0115]|g^. S i GeTJr^eJ&c^y-- hmSl 3* 
JfJfiR^-SW^^Cfci. m«GeH./S iH,= 10/9 
0-6 0/4 0%<3[)ig^«^X*fie^U. 2 0-6 OP a 
(3011;^, 4 6 0-5 6 0 'CCDUS^TXmmrr^o 

[0116] mitmo&n) 

[0117] ±mLfcmi(OXmx\it. FKfbK* 

mi^y^OU^TX. S i ^^^5^<^:T'S»^x^^WK:. 
IKOXO*:; V^^^^W'Mriyy'i'W^ (SPA) */^ 
bTv^^o«4MM-r'5>Ci«:J:0S?^ (O,) *J<t 
0'^&^'Xi^^tf:7'^Xv;S:?i5^Lx. CO'/e'X'e^rffl 
CirlitBlSMaSf*^MtcK^bM«:Ji^iSbTCi€>/c8&. 

[0 118] MCCti. ia2CC^"rJ:^^i:i^^^:>-'fb^ 

[0119] Wf. ^S6«?t|«:j:0*fgi«^MCC:at*W«: 

[0120] 
[^JSt^] ^gjll 

[0121] VXr(DlimcJ;:^. S^CD^iS^tT^'/cd?) 
[0122] ( 1 ) : S« 

S=K«:t3:PMcD^'y hbffiCi^^^^ 8 1 2 

Qcm. ffi:^{4 ( 1 0 0) (D4>0^ffll^/Co 

««!lfK:«J»K^b&tcJ:0 50 0A (:f>y;^ha- 
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[0 12 3] (2) : hmitm'i9t^ 
APM (T^-^r^T. j^Ka*^*. m7i«DM^m t 

HPM (mm. Mmitym^. m7f<^(om^m) fc^o^D 

[0 12 4] (3) :K^bM:/^XviaS 

[0 12 5] iiaco (2) (omm^im. sffi±«:spA 

(WE 1 X 1 0 - P aKiT) (DJSlEJftaStclB^ 
VfcCD^. S«iaa4 0 0-a ^^^^ (^H^tfAr:^ 
X) lOOOsccm. Kti^l Pa-'133Pa (5 
OmTorr-lTorr) CC«}#U/Co «0#ffla* 
K.^^(OXx:kv Y^m-thWrnriyT-rmi (SPA) 
^/M/T 2 3 W/ c DS^^SrMtJ-r ^ C <b 

0 s com^^'t'^^ctifC^^. *«:/'^X-7«:<i;^ 

[0 126] (4) : ^^X'7K<l::?'a-teX 
[0127] ±ia ( 3 ) (D^ffimitifciy V :3 >S« 
±tc;xcc^t-i: ^ «i::&ffirK^tM*?B^L//cp ( 3 ) <D 

imbtc^^. m^mm^mtctf)m^^o 40 ox 

m 0 0 0-^2 0 0 0 s c cm. 50^500 sccm 
■r-^I^U. lE^^l 3 Pa^l 3 3Pa (lOOmTo 
rr-'lOOOmTorr) CC<S)^l//c„ -eo#H^* 
tc1fi»(D:5^a^; h^Wr-aVMrvf-r^gP** (SPA) 
:S:/M^'C2~3W/c m'CDv-r i5'Ci?g^M*f*r ^ C <b 
tCj:OK^4cJcl:O'#:</;^<b*^t^:7"7X-7*0^L. C 
<D::^'7Xv^:ffllit:3(DS«±CCS i 0,ia**£ISl^ 

[0 12 8] (5) : y^X^^{b^n-fe>^ 40 
[0129] ±iB ( 4 ) (OmmiJ^m^ tifcmit^±^CA 

:/D-feXife?T^ (WliLl*igi;JSjC^i^TiiLa^tf * 

fm^n'^^) c<br. (4) (ommTm^tifcmitm 
y:3>a«±cc#;^xi^^i^^n^n5 00-20 

OOsccm. 4 — 500SC cmToSSO. E.tJ'iB 50 
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Pa-^1 3 3Pa (2 0mTo r r--l OOOmTo r 

r) «:«j^L/Cp ^CD^Hm^tcaiacDXD^:; h * 
€»¥ffiT>'r':fSm (SPA)^:n^UT:3W/cm'<D 
V >f nJK*MS*T S C <b J: "3 J: X cb % 
^t^-^'^Xv^&JfJ^L. CCDy-^^Xv^ffiti-CSfeJiCC 
^{bl3i (S i ONM) *fiSJil^:^Cp 
[0 13 0] (6) : Tk^T^^-^XvCCjrSfSIB^btV f 

[0131] ( 5 ) <Dimi)m^tifcm^itm±('c:iK(^ 

J: ^ ^cT^ffir*^:/^ X^ ^ J: 2> T ^ - ^uA&a^JS 

b/co ( 5 ) (ommi^ms tifcm^itm±.^i^^om 

SR^ESi^rfftoiSfB^rt^ftia^tTO^) cir. 
(5) ommvn^tifdimit^±^^(om^^^'^ 

Ma*ife-rci*5tH3fcSo 4 0 o-c(ctt^sn/t$^';=a 

>»«±tC#;^;^<h7K^t^^n^n5 0 0-2 0 0 0 
seem. 4 — 5 0 0 s c cm-r^iffil^. EE:^)?:3Pa 
— 1 33 Pa (2 0mTo rr — lOOOmTorr) 

mry^i^mt (spa) ^/M.T2-3W/cm'CD 
^ ^ nie*M*t"r -5) C i ^ J: 0 O'^^:^ <5: * 

Str:/7X^%JK^L/. C<D:/^Xv*fflC^rKmiS 
±CC7Klg-:/^Xvr^-;l^J!ia^J60/Co 01 10Cfcn:f 
SS I MS^}'Wlt>:7*;Ki*XS^ffia*±8?>. :»'*t^ 

[0 13 2] (7) : ^-hmmm^^viy'j^>jsm 
[0133] ±MEUfcmm ( 3 ) - ( 6 ) xjimiytcm 

r^]KL//c. M^{bMcD^!SII$n/c5^V:3>S««:6 3 
0'Ct?»nl^L/. SfeiitCt/^>:y>^2 50 s ccm^3 
3PaCDffi:^T'C*Al/3 0^ff}#"rSCi'rS i O, 

mji(^mm 3000 A<osffiffl4< u ^> u >*rribl/ 

/Co 

[0 134] (8) : ?J<»;i^»;rJ>-s©P (<;» 

[0 1 3 5] ±ia (7) rf^ti^n/ce^y :3>ss^8 

7 5-CK:»DJS^L. S«±tCPOC l3:^';^iS^*5J:a^ 
^4'eti-e4i35 0 s c cm. 200 sccm. 20 

000 s c cm'T^'SErr'vmxbz A^m^^^c 

[0136] (9) W^•^-^>y. y-hXr:;^ 

[0137] ±fa** (8) **-c{^$?u/ci^';r3>s 

HNO, : H,0= 1:60:6 OOitCOWm^^'^') ^ 

3 ^raar c i t?/^• ^ - ^ > ^5/ ^ nri ^ /j: I ^gp 

/Co 

[0 138] mmm2 
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[0 13 9] llSfiWlr»fcMOS+1'-'^•t'^'K:^^■r4 

*n 0 0 0 0 /im'(D=^=i"'<'>$©CV. IV1$14*ff 

I vfRFftay- haE%ov3!>i6-5 vgg*t?»ii 

0. 4V*lll/?lt,»/ty-hSffiWBEK:fcWS'J-i'« 
[0 140] SSttWT'vXvSaa^ttL'fclS^iJfiS 

«i«{CCV#tt3!)i6*«>/cm^]gJl. atffli* 
y-h«EVfb-0. 4V (V f bJ&J-O. 8Vgg[ 

©fc*. 1 . 2V) (c*JW4';-^'m^feffl*7KL' 
[0141] 09»|g::^^X-7jaia^SSL/cSPA7*^ 

(m-0. 8V) 47nL-C*J»3. *XgJC*5W^7-5 f 30 
[ 0 1 4 2 ] 0 1 0 a tt*:|^BJ{c:teW-51tStXe ("^^l' 
«^<b (SXigc:iK:*5W-5SSie«))Blf®^<b> *^ 

[ 0 1 4 3 ] 0 1 0 b «0 9 <i:|p|«©IS®7 7 
KmEE©igB^{b (&JLmCtici5i-}i>y'^v hf^> F 40 

FmEf* M-^'^ffitC^^^ + r© F 7 tj: 

i>Xf&^ifiW&fi> 7 9 F FmEBT^^ < n 

5^{C2/7 F-r-5C<!:*i»l6*i"C(,»4*i« fli:?'-7 Xv* 
[0 1 4 4 ] H 1 1 *»6:»'5J:^«:7K^i!ttffi?r*S-rc t 



!^ 2 0 0 3 - 2 9 7 8 2 2 
IS 

*immrj:mm (-1 oa) mmitomwf (x.v^>if) 

[0 1 4 5] a 10 a. b3!i>e>^S<f:5{C. 
tffinjmtfJi'O . m^it — o<D^ttMX-t^X<DXm=S: 

©terse ifcpisi-c*^. 9tiftji>f-. aifptt** 

iirtS. Mtc, PI— ©Jgg-c4)-2>ft:«>«:$^igra©}t^ 

ii^mmo^itimm < . iffl»©sj£;M?:f#-3 7 x 3» 
F $aiBi«©f^*s»i«g i 

[0 1 4 6 ] ±sico9ix\t:fi^m^m^^xims 
n/cKM{ bis* ^© s * y- F 1 1/ r ffiffl C/ r c > 

■5>*i. *^l3^fflt,>-r@r^ (~1 OA ; :<->yx FP- 
A) ©®fS^b)^?:?efiSL/. *©±«CH i gh-k^ct'© 
iSfl«^%J^i^%fiRBi-rSCiT7. HiKh-k!^ 

t^^KF-7>i^xi'©++ yr^StiKWiifCiaJiy- F 

[0 147]g^M3. 

[0148] mm<icmt>&ui:>yi^r^^'i:^<Dtm:^ 
:*:?|JLT rjg^^^Sl-MOS F^^i^x^f^K- 
[0149] WTiC*^?gX?i*i#*nSMOS Fv> 
i^y^i'i'i^mmXmOipXh. !Rf«:*^?g<!:Ma©^l/>M 

^. 

[ 0 1 5 0 ] ( 1 ) : 

S«tC(iPS!feL<»NS(©->';=i>Sfi?rffll'\ ibffi 
!ii*si~3 OQcm. n5?& (100) ©t>©*ffll» 
So JaT{CBPS©5^';3>SS*fflt<>fcNHOS F-5 
>i?X 5i©f^:^(COt,>-CWtJi*tf 0. 

[ 0 1 5 1 ] y 3 >»«±«:«Sfl«jK:jc:i;. s T i ■¥> 

LOCOS momi^^mJin^ 5=- + * Jl- > 7* ^ 5 

n-c*jo . y- FK{b®^y- F«^M*sfiKB3ns-> 
y 3 (c»«ttK^ bJs*SRaK s nr i, > 5 01 

2) . 

[0 152] (2) : y-hKfbM (y- F^lg) fiSc 
I!i8tr©j5t^ 

[0153] — fl$tcAPM (r>*^r. ja^fb*^ 
7K©ji^?s) *jj;cj^DHF (y -jmtm(.(Dm^m) 

lE^^tj-ii-yi: RCA tJtt^K: J; ^ TtHlKf bK <b?^asil« 
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(^js'pmmi. ^^-r-i p)^) tm^-r^. 'jmictt i^^ri^^i-mi (spa) *^u-c2~3w/cm 

i^i>mi>S>i>. [0 15 9] (6) : *3Rr;'^XvtcJ:SfSil{tiV f 

[0 154] (3) :rm.mitm^^:^-?!im biywomm 

[0155] < 2 ) (omm^^c. Timitimmomji ( o i e o ] ±ib ( 5 ) <Dimi)m^ ntcmmitmitx. 

(WEI X 1 0-'PaOT> ©SlSjl&SmtcjajilU/c© 10 4iS4?ft>J&:C»S*;^©J:^J5:>^o-feX4tf ^ (m« 

^. «SiaS4 0 0*C. «>!/X (m«Ar:>!/X) 1 0 ISli;Sl6Sl*3rftia«:tf ^ . *SaB^S5%fflt». 

00 seem. E*%7Pa~133Pa (50mTo ©SS«:Wl>-rffe©SJEMrtr*aa«rtf ^5^) CtV. 

rr~iooomTorr) tc^^-T-s. *©#B«* ( 5 ) (Dmm-cn^tifcmmitm±.^^o^immsk^ 

icmm<D:^oy h*wrs¥iiT>7-:>-gpw (SPA) Bmmitmmaitfvmiytc^*, im-^'y:^^y=--i^ 

;&/M,r2~3W/em'©v^i'CijJ{E*fli«-r*Ci «ra«iSI?riS-r C i*stil*5o 4 0 0 •C(Ctt]^§n/c>' 

K:J:»)#;</X7-7Xv«:^^S-&. S«?^ffi±K:7-^X .j3>S1g±K:f&;y;^<!:;*^i5:-e-n-en5 0 0-2 0 

vMS^SSf, Jii^K:J;9Jl^:yx«:7K^5~3 00 seem. 4~5 0 0 s e c m-To^b. ffi:^*3 

0 s eem^*i**CtfCj:»3. Pa~133Pa (20mTor r-lOOOmTor 

{mvm^m^^ifih^ (s 1 3 ) „ r ) vL<§mt^, ^©#H«*(caigt©x p h *«-r 

[0156] (4) -.y^mmfm^ 20 *iFMT>■5^:^gm (SPA) €:/M/-C2~3W/em 

(3) ©iaa*iJfi3nytt>y3>««±«:;^Cc*t-J:^ '©v-f d'nig*RgW-r4ci«:J:»)*^*jJ:i:'^«:«/x 

!tc:^^-cK{bii*j^fi£-r-5. (3) ©iaad%3n/i:-> <!:*$ty:^7Xv=SrmfiSu. c©^^x-v'*ffli»rK^ 

«; ^>S«{C^M'^©mS?r^f*^^cl,^S3;^X©J: ^ftT- {b|g±«:*^7'7Xvr^-;l'«ia«r*rr (014). 

P^2X*^f^ (m«l5IGSlc.^rt-C^aia*tf5) C<t [O 1 6 1 ] (7) : H i -k'y-H6»M©J^fiR 

-c. ( 3 > <mm'Q^hn-kMmmvm^^%msL\t [ 0 1 e 2 : ±fe ( e ) 'cj&\s.^txfcrm^\m±.^ 

mmrni^^mmicm^Ltc^t. mimm^m-rct h i gh-kias^jSM-r*. h i eh-ky-vmm 

*ia3t5S. 4 0 0-C«:ttmsnfci^';3>S«±«C#;t/ ISJ^gW&KlJCVD^ffloeT'PHzXtPVD^fflt,* 

XtBBRt%-€'n-em000~20 00 s cem. 5 S:?"a-feX<l:«:;«cSiJ3ni>, CCr»^{CCVDlCi^ 
0~500 s c emfoiSb. BE;'3* 1 3 P a~ 1 3 3 hffiiBfell©J^fi£«COt,>-ca'<S. CVDKii^y- 

Pa (1 OOmTo r r~l 00 OmTo r r) K:^^ 30 hitei»)8©J^fiS». Mif4:</X (m«HTB : H f (O 

•r-S. ■€-©»H««(C«8»©Xn^ h4WrS¥ffiT> C,H,) ,iS iH,) «:2 0 0-C*^6 1 0 00-C©«5H 

^:^gm (SPA) */M/-C2-3W/cm'©v>f4/ p^vmmvtcmi^iy')^>^^-t<<-^^^- ^K^-fc"' 

oiffi4MS*-r-2>Ci{cJ;«JK^*iJ:af#5t/x£*^tj:/ rj^fiSSnfcSrtW (m«H f ^S^'^^UiS i ^S^* 

^X-^'^J^fiSL. C©7'7Xv?:ffl(,>T:3©S«J:CCS ;W 07^*^1') ^BlSffitC'CSieS^SC trfiRK 

1 o.n^fijyi^^.. as/c. mmm^i^tsnm^f^r^ m^itu f s i o) ?:tf^. sif«5i7-5XTtcj:») 

4)^ KHibtrWl nm3ft>e. 1 0nm©K<?**ffll>6n« 

[0 15 7] (5) : :7*7Xv^'ft7'P-bX (015). 

[ 0 1 5 8 ] ±is ( 4 ) ©Ma*iifi3 titcmim±iic-A [ o i e 3 ] ( 8 ) : y- hmsffl'K 3 
icrfi-r^^rjiyjm-cmit^m^, (4} (Di&mam^ti 40 [o 1 64] ±fiE (7) trjefSL^feH i eh-ky-h 

ft:K'fbia±«::^»'^©»a«:tft>fti>*i:>X©<t^%^ imm (Tifiy- h^^tlS^^tf) ±«:mos 

a-fex^tf-? (mtfPii;siSSF«9-ci8ia^:?f^. xa»©y--hmffiiurjf<';i";=«> (r^^u^Txtx 

a*tf 5tf) c i-c. (4) ©«iffi-rff 6tifc»<biB± ©jiR)K3nfcj'U?>s«*5 0 o*c*^e. s 5 o-c©«s 

{Maa^rJte-rc i*JW*€.. 4 0 o-c«:ttii»3n/c-> s^->7>^) 4 1 0*^6 1 0 0 p a©E^Tt?»A-r* 

3>S«±K#:*/Xi^i%-e-n^tx5 0 0~2 0 0 Ci-cy- hi»i^±<C|g|li5 Onm*>6500nm© 

0 s c em. 4-5 0 0 s e cmT-:>d£U. SJj'^SP mffifflsK V =i>*^-rSo if'- hmmtLXit^^ 
a'>'133Pa (20mTor r~l OOOmTor 3 ^©Rgi LT. ->y a>yjUv^'l7A^p< ^ 

r) icmmri>. ■e©#ffla«CCtt?»©XCi?» so (W. Ru. Ti N. Xa. Moft<t') 
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Ctffi»>h (HI 6) o 

[0 1 6 5 ] -ecDf^. ^CD>'^•3?-->^>^5^. 

MOS + i'>'^•i^^*0^l/ (01 

7) . A:^:yn^ih^ i^i^^"^) «:ifil/rv-;^. K 
u-i^^JK^f-S (018) o -e©f*r:^-;i^«:cl:0 K 

/c';> (p) . (As) . ^-^m (B) m) ©rstt 

■a:^iBSXg%JSr*SimRlt>€>MOS h^>S>X^ 10 
ffinhti^ (019) o «i^»«:c<Dh^>i^;^^±SI5 

[ 0 1 6 6 ] ^C*5. *«9Sr«*fi«Mi H f »; >5r 
>f h (H f S i Om) ^W^JSLhfci)\ ^fi\cX9\(OmiA^ 

c s i ON. i^fdmm^ifiitnmm^s \ N-^H i 

-k^ta®^P^«n'6^m^3&^iiiC^A 1 .Oa. ZrC 
HfOz. Ta205. *Jj:CKZ r S i O. H f S i O 20 
^<Oly^)^-V^Z r A 1 om<Or)V%^- ViPhtJi^ 

[ 0 1 6 7 ] */c. ^r^fem^. Tittoy- hK^lb 
IRJgfiK^aWiLri^S:?^. H i h-kJKHOfiSilS* 

[0168] */c. ^{b*aa^if^:^j:C^®?{fclg^Titt^ 

CifcpIfi6t?*^o 30 
[0169] S jjj^tcjcEorK^btuAlia-t^f^*^ 

[0170] «TCC@WCCj£D/c^J!iaJllU^CDt?!l^^"ro 

[0171] 1 :¥-vmm<omi& 
mtmrnm-^mimm-^p o i y^sM 
[ 0 1 7 2 ] 2 : vmmm(ofs^i&- 1 

[ 0 1 7 3 ] 3 : hK^{hli<DM^- 2 

®t{bfi<^a-»^^t«aa-^K{b«!ia-^f^**«3ta--»po i 40 

[ 0 1 7 4 ] 4 : H i - kTH6K^bliCD0^ 

K{bi(«!ta-^K^b^^a--^f**^jO:acc<j:2»»ie{b-^H i 

-k^-*Po 1 y^M 

[ 0 1 7 5 ] 5 : H i - kT«6^fbJii(D?f^^ 
M{bmf«ia (MfbmiS^aileHi) --^{b«!ia-f**^«i 
a-*H i - k^lR-*P o 1 yRRIS 

[0176] ±IB0C3*^/c<D«*^BJCD8g«(D— ^ 

«lr*>-2>o 50 
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[0 177] cn*'r3S^/tJ:9«:. 

fi*socDJ5ie^'c*ita-r'Sit^*>. m^mmamii^mMis 

[0178] 

(«?!l;l«. fi^K/|ta)S9iaJ-^. ii5c^»jtK^) «:« 

[02] :^m^(Dmmm(Djimyjmc^ o S3igpi«e^jc^ 

[03 ] :fi^m(mmm(omf&yjm^^'^mj::^^ v 
hy'u^>r>r"r (spa) y^xv^aa^a-j^.^^ hcd 

[04] 2|s:^.g©ST-f'>''< ^ :^um<o^ms(>c^ui 
se^c s p A (D-««i^^T^^«j>:c¥ffi0r * €>o 

[05] *^0jcD»jg^JgcD»^^:^?*CCffifflpIfiB>&:Jjn^.S 
lC^^:x^«; hcD— «?S*7j^-r«S;agjftSiiWTB0r*4o 
[06] ^:^J<DJKJ3E:&;KW:*5t:fSSXg(D— 0«*^-r 

[07] *:^HjCDff^^:&ffiiC*>C:f^SXg<D^^^'r 

[08] mitm':f'7:^'^9i^M^mLfcm^tmitmy'^ 
ri^^7r*^o Stt«««wis/s. mWitv-vms. 

Vfb-0. 4VtCtet^-6y- hK{b|gO';-i'Safefii 

[09] 09»iaaioisoD7-7 h^N*>Fi$tt*7n-ro 

[0 1 0 ] 0 1 0 a»:$:^BJtc*5C:f^1gScXg (v;l/^ 
r/p-fe;?^) ;&ffli>ircy--hKS^bK<D«SlWIS/?cD^^ 

^{b (SXfic:<f:CC*jC:t€>m^WMil0^fb) ^^-To 

fiitttJ*[taB$^j. jHtfS«^me^s/f'c$)^o 0iob« 
09 tm^(omo:>v ^ ^^'mssow^mt (sx 
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[011] m9tmm(Dm^^^i^B^mms&<Ds i 
[012] hmiti^^^- hm^m^^fSLm^tiit^ 

[013] m^^M±^(0:/'7 X'7!il}M(D—m^7jkTU 
114] r?*^Xv:&^ii^Sffi±^cDS i 0,)BCD^ 
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* [0 1 5 ] H i - kl5tf4(D)5iHac:>— 

[016] Hi- kt*f4M±^<Dy- hSffiCDJK^CD— 

[017] M0S + t-^^*S^^<7)?^^S^D— W^:?nt'SS:Br 

ffi0-C^b'5o 

[018] >f:f>rr%ii^ (ci^y-x. 
[019] *^H«cccfcoi#e>n^Mos h'^vv'x^it 
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■ W/O Pre Plasma Treatment 
♦ With Pre Plasma Treatment 
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■ Reference Themial Oxide 
♦ With Pre Plasma Treatment 
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[ffitUB] ^fiS 15^4^1 IB (2 0 0 3. 

1) 

i^mmiE 1 ] 

[m^^mm^i o iss 



[0138} ±fe (8) WmOfc'^ V >Sffi±CC 
vif^y ■4l,cjz<0^^ii-^>i^'^t^ly^ HF:HN 
O, : H,0= 1:60: 6 OCDikO^ffiif fCJ^'J =J>S 



4; Ha>*feSJ^ttrt 



«misitKiSitgETS3#6-^ mmxu 

F*-A(#^) 5F058 BA20 BC02 BC08 BCn BC20 
BE02 BF73 BF74 BJ04 
5F140 M02 AA24 AC39 BAOl BA05 
BC06 8001 BD07 B009 6011 
BD12 BD13 BEOl BE02 BEOS 
BE07 BEOS BEIO BE16 BFOl 
BF04 BF05 BF07 BFIO BF34 
BG28 BC31 BC37 BICL3 BK21 
CBOl CB02 CB04 CEIO 



